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Abstract: 
Context: Good nutrition means “maintaining nutritional status that enables us to grow well and 
enjoy good health”. The nutritional status of women is important both for the quality of their own 
lives and the survival and healthy development of their children. Nutritional status of women in 
India is posing a serious challenge not only for nutritional policy but also for socio-economic and 
welfare policies. Therefore, this study assesses the determinants of nutritional status and anaemia 
level among women in Maharashtra. 
Methods and Material: Third round of National Family Health Survey (NFHS-3, 2005-06) data, 
descriptive statistics such as multivariate statistics such as multinomial logistic regression are 
used and, a widely used indicator of nutritional status namely, Body Mass Index (BMI). 
Nationally representative sample of 109,041 households and 124,385 women with all women 
aged 15-49 years. The NFHS-3 covered all the 29 states of India. 
Results: In Maharashtra half of the women are under nutrition and anaemic. The percentage of 
women suffering from under nutrition is higher in rural areas (44.4 per cent) than in urban areas 
(26.4 per cent). 
Conclusions: A close association was found between low Body mass index of the women who 
are illiterate, not involved in economic activity. This study revealed that women of low economic 
status households have the highest prevalence of under nutrition, majority of women fall under 
this group are undernourished and severely anaemic. 
Key-words: Maharashtra, Anemia status of women, Body mass index, Nutrition 
Introduction: Access to adequate food and proper 
nutrition is one of humanity‟s basic needs. The 
nutritional status of women is important both for 
the quality of their own lives and the survival and 
healthy development of their children (Obaid, 
2004).Better nutrition means stronger immune 
systems, less illness and better health (WHO, 
2005).Women with poor health and nutrition are 
more likely to give birth to low weight infants; they 
are also less likely to be able to provide food and 
adequate care for their children 
(Dharmalingam&Navanethan, 2010). While 
malnutrition is prevalent among all segments of the 
population, poor nutrition among women begins 
infancy and continues throughout their lifetime 
(Chatterjee, 1990;Desai, 1994) because of the 
prevailing culture and traditional practices in India, 
the health and nutritional status of women 
becoming worse effected. 
One fifth of the population of developing countries 
i.e., around 800 million people, were reported to be 
suffering from chronic under nutrition (FAO, 1992) 
malnourishment creates a vicious circle - without 
regular adequate food an individual is not able to 
live a healthy and active life (Sinha,2005) thus, it is 
very important to provide people with adequate 
food availability, some evidences in developing 
countries indicate that malnourished individual, 
that is, women, with a body mass index below 18.5, 
show a progressive increase in mortality rates as 
well as increase risk of illness (Rotimi, et al., 
1999). 
In Indian society, women are vulnerable to 
malnutrition, for social and biological reasons, 
throughout their life-cycle. As children, in some 
parts of the world, girls are discriminated against in 
access to health care, to food and education, and in 
other ways. As teenagers, they are at the risk of 
early pregnancy and other problems. Reproductive-
aged women are subject to numerous stresses 
affecting their health and well-being, a problem of 
malnutrition among women are insufficiently 
recognized and inadequately documented. The poor 
health status of women in India is mainly due to 
patriarchy and other socio-cultural constraints 
leading to her secondary status at home and poor 
health (Behrman &Deolalikar, 
1988).NutritionalAnemia is another major public 
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health problem. The high rates of anaemia among 
Indian women, therefore, reflect their social and 
biological vulnerability both within society and the 
household (Miller, 1981; Murthi, et al., 1995). 
The nutritional situation of any community is based 
on certain socioeconomic conditions. India has 
made rapid gains in food production in the last two 
decades as a result of the green revolution, 
although these gains have been offset by rapid rates 
of population growth.  However, these increases in 
overall food supplies have not been accompanied 
by any significant reduction in the amount of 
malnutrition among either women or children 
(Chatterjee& Julian, 1989). In earlier days, 
developing countries experienced high prevalence 
of under-nutrition, but this era has brought a double 
burden of under nutrition and over-nutrition. 
Mendez, et al., (2005) based on the analysis of 
anthropometric measurements for women aged 20 
to 49 in 36 developing countries, observed that the 
proportion overweight exceeded the proportion 
underweight in a majority of the counties in both 
urban and rural areas. 
In India, which is typically known for large 
incidence of under-nutrition, significant 
proportions of overweight and obese now coexist 
with the undernourished(IIPS &ORC Macro, 2006, 
2007) and there is also some evidence of even 
emerging nutrition transition (Fred, et al.,2004; 
Shetty, 2002; Shukla, et al., 2002; Griffiths & 
Bentley, 2001). Out of 29 Indian states, the 
prevalence of underweight and overweight or obese 
is more than the national average in 12 and 15 
states, respectively and the percentage of 
overweight exceeded the percentage of 
underweight in the states of Delhi, Punjab, Sikkim, 
Kerala, that is, a significant proportion of 
underweight women coexisting with high rates of 
overweight or obese in these states. Thus, Indian 
women suffer from a dual burden of malnutrition, 
with nearly half (48 percent) being either too thin 
or overweight. . Once considered a problem related 
to affluence, overweight and obesity is a risk factor 
for a number of chronic health problems and non-
communicable diseases, such as diabetes, 
hypertension, asthma, cardiovascular disease, some 
cancers, gall bladder disease and osteoarthritis and 
all of these are on the rise in developing countries, 
particularly among the middle-class, urban 
populations (Gopalan, 1998; Popkin, 1998; Popkin, 
et al., 2001). On the other hand, the chronic energy 
deficiency or underweight is associated with 
impaired physical capacity, reduced economic 
productivity, increased mortality and poorer 
reproductive outcomes. 
A study conducted by Malhotra, et al. in 2004 
found that both males and females who were 
illiterate, smokers, belonging to low socioeconomic 
status and having low or normal body mass index 
had higher prevalence of anaemia.  
At the global level, undernourishment has been 
increasing since 1995 in many developing 
countries, a combination of both short- and long-
term socioeconomic, health, political, demographic 
and environmental challenges affect food and 
nutrition security. These are all critical factors to 
consider when designing policies and programmes 
for improving nutrition outcome (SCN, 2010). 
Nutritional status of Maharashtra‟s population is 
below the national average, which is true for both 
rural and urban areas (WHO and MHFW, 2006). 
The available data shows that more than 50 per 
cent of households in Maharashtra fall below the 
standard nutritional norms and there has even been 
a decline in of 2700 calorie per consumer unit per 
diem. Between the two rounds of NSSO (1983 and 
2000), the situation in urban areas has improved 
somewhat but has worsened for the rural 
population (Pitre&Hari, et al., 2009). 
Objectives 
The main objectives of the present study are: 
1. To analyze the nutrition status among 
women‟s in Maharashtra. 
2. To know the determinant of prevalence 
of anemia levels of women. 
Data source 
The present study used the nationwide data from 
India‟s National Family Health Survey (NFHS-3) 
conducted during 2005-2006. The NFHS-3 
collected information from a nationally 
representative sample of 109,041 households and 
124,385 women with all women aged 15-49 years. 
The NFHS-3 covered all the 29 states of India, 
which comprises more than 99 percent of the 
population. The survey used a uniform sample 
design, questionnaire, field procedures and 
procedures to facilitate comparability across the 
states and to ensure the highest possible data 
quality. In Maharashtra, NFHS interviewed 9,034 
women aged 15- 49 to obtain information on 
population, health, and nutrition in the state. The 
survey is based on a sample of 8315 household that 
is representative at the state level. In Maharashtra, 
hemoglobin level was measured for all the 
interviewed women.  
Methodology 
The present study relies on NFHS-3 for understand 
the nutrition status and anemia level. In this study, 
a widely used indicator of nutritional status 
namely, Body Mass Index (BMI) is used to 
measure women‟s nutritional status. Body Mass 
Index is defined as weight in kilogram divided by 
the height in meters squared (k.g./m2 ). Body Mass 
Index is used to assess the extent of chronic energy 
deficiency (CED) in adults. Women who are 
pregnant at the time of the survey and women who 
gave births during the two month preceding the 
survey are excluded for the analysis.  
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In this paper body mass index is categorized into 
three parts malnourished (BMI less than 18.5), 
normal (BMI in between 18.5 -24.9) and obese and 
over-weight (BMI more than 25). Anemia level is 
divided into three categories not anaemic, 
severe/moderate, and mild (10.0-11.9g/dl). The 
Multinomial logistic analysis is used to study the 
nutritional status and anemia level of women and 
their background characteristics.   
The independent variable used for the analysis  are 
age which has been categorized into four parts 
namely 15-19, 20-29, 30-39 and 40-49. The place 
of residence consists of rural and urban place of 
residence. The education of the respondent has 
been taken into consideration for the analysis 
which consists of no education, primary, secondary 
and higher education and above. Religion is 
divided into four categories which are Hindu, 
Muslim, Christian and Others. Caste includes 
schedule caste, schedule tribes, and others. 
Occupation of the respondent and occupation of the 
respondent partners includes the categories of not 
working, primary occupation, secondary 
occupation, tertiary occupation and quaternary 
occupation. Children ever born includes 0-2 
children, 3-6 children and 7 and above children. Bi-
variate and multivariate analysis has been carried 
out for the proposed objectives. The mean and 
standard deviation has also been calculated. 
Multinomial Logistic Regression has also been 
applied to fulfil the objectives. 
Results 
Table 1 shows the proportion of women into high 
risk categories of the body mass index according to 
different socio economic characteristics. Chronic 
energy deficiency is indicated by BMI, more than 
50 percent of women are thin in the age group 15-
19  of women (28.4 percent) are obese in the age 
group 40-49 years as compared to all others age 
groups of women. The percentage of women 
suffering from under nutrition is higher in rural 
areas (44.4 percent) than in urban areas (26.4 
percent). As far as obesity is concerned, women 
residing in urban areas are more sufferers than 
those residing in rural areas. Among religion, 
women who belong to the other religion (38.2 
percent) are thinner than their counter groups. 
Christians are seen to be less thin than women 
belonging to any other religion. Almost 49 percent 
of in never married category are thinner, while 
women belonging to other category (widowed, 
divorced, and separated women) are more obese 
position. Education plays an important role in 
determining the nutrition status of women. It can be 
clearly seen from the table that women who are not 
educated are more undernourished (39.8 percent) 
than in comparison to educated women.  The 
prevalence of malnutrition is high among those 
women who are involved in primary activities. 
Table 2 shows the anaemia level among women. 
The women aged 15 -19 are mildly anaemic (35 
percent) followed by women aged 40-49 (31.5 
percent). If we consider the anaemia level by 
marital status, the never married women have 
lower severe/moderate anaemia (13.5 percent), 
women residing in rural areas are high mildly 
anaemic (34 percent) than women belonging to 
urban areas (31.4).The women belonging schedule 
tribe caste are more mildly anaemic (39.1 percent) 
than other, those women who are belonging to 
Hindu, Muslim and other religion have same 
percent of severe anaemia. The table shows the 
negative relationship between education level of 
the women and anaemia. The table shows that as 
the women are not educated the level of anaemia 
among women is high (34 percent) than highly 
educated. The prevalence of anaemia is more 
among women who have low economic status than 
the women belonging to high economic status. 
Those women who are economically active in 
primary work 34.2 percent are mildly anaemic as 
compare the women who are engaged secondary 
work (31.5 percent). The same pattern can be 
observed in the case of husband‟s occupation. 
Women whose partners are not working, the 
prevalence of anaemia among those women are 
mild in comparison to those women whose partners 
are working in other different types of activities. It 
can be seen in the table that those women who have 
3 to 6 children are mildly anaemic than others (33.9 
percent) and it is decreasing by the decreasing 
number of children other women.  
Table 3 shows the result of multinomial logistic 
regression analysis of BMI for women. The age of 
the women has been found positively and 
significantly associated with obese. Younger 
women (15-19) are two times thinner than the 
reference category. The women belonging to 
schedule caste are more likely to be thin than the 
other caste women, Where as ST women are less 
likely to be obese than women belonging to other 
caste. Table shows that Muslim women are more 
likely to be obese than the reference category, table 
also reveal that women belonging to poorer wealth 
quintile are more likely to be thin, whereas the 
women belonging to richer wealth quintile are 
more likely to be obese. 
Table 4 shows the result of multinomial logistic 
regression analysis of women by anaemic level and 
socio-economic factors. Table depicts that younger 
women (15-19) are more likely to be severe 
anaemic. Women who are belonging to schedule 
tribe caste are more likely to be anaemic than the 
women belonging to the reference category (others 
caste women). Likewise Muslim women are more 
likely to severely anaemic than women belonging 
to other religion. Women those are more educated 
are more likely to be anaemic. Women belonging 
to middle wealth quintile are more likely to be 
anaemic, where as in contrast women belonging to 
poorer wealth quintile are more likely to be mildly 
anaemic. 
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Conclusions 
This study examined the nutrition and anaemia 
level among women in the age group 15-49 years. 
In Maharashtra half of the women are not anaemic. 
Body mass index is a useful tool for assessing 
women‟s nutritional status mostly the women who 
are in the age group 15-19 years is highly thinner 
and anaemia level is also high in the same age 
group. According to analysis, it is found that rural 
women are thinner as compare to the urban women. 
Half of the schedule tribe women are 
undernourished and anaemic. A close association 
was found between low body mass index of the 
women who are illiterate, not involved in economic 
activity, and low socio economic status. The 
relationship between these is significant. Obesity is 
most common among the aged women and is high 
in urban women. Never married women are more 
likely to be undernourished than married women 
and found to be less anaemic. This may be due to 
food insecurity in these households that negatively 
impacts the nutritional status of women, in 
particular, and the other household members in 
general 
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Tables: 
Table 1 Nutritional Status of Women by Background Characteristics in Maharashtra 2005-06 
Background Characteristics      Normal        Thin                 Obese 
Age Groups 
   15-19 46.8 50 2.5 
20-29 52.1 38.8 9 
30-39 49.9 30.5 19.6 
40-49 50.2 21.3 28.4 
Marital Status 
   Never married 46 48.9 5.1 
Currently Married 51 32.5 16.5 
Others 54.9 27.5 17.7 
Place of Residence  
 Urban 51.50 26.4 22.10 
Rural 48.9 44.4 6.7 
Caste 
   Schedule Caste 49.4 38.3 12.3 
Schedule Tribe 45.4 50.2 4.4 
Others Caste 51 33 16 
Religion 
   Hindu 49.8 37.2 13 
Muslim 53.4 23.5 23.1 
Christian 54.4 13.4 32.2 
Others 49.3 38.2 12.5 
Women’s Education 
   No education 51.1 39.8 9.1 
Primary 49.5 36.5 13.9 
Secondary 49 35.7 15.3 
Higher education&above 55.2 23.5 21.3 
Women’s Occupation  
 Not Working 47.1 48.1 4.8 
Primary  49.4 35.8 14.8 
Secondary  53.7 20 26.3 
Tertiary  67.6 26 6.3 
Quaternary  51.4 30.8 17.7 
Husband’s Occupation 
  Not Working 49.2 44.5 6.3 
Primary 51.1 30.2 18.6 
Secondary  53.7 20.4 25.8 
Tertiary  54.6 13 32.5 
Quaternary  47 46.1 6.7 
Wealth Index 
 
 
 Poorest 43.9 54.2 1.9 
Poorer 46.4 50.1 3.5 
Middle 48.8 44.1 7.1 
Richer 54.9 31.4 13.8 
Richest 50.8 23.1 26.1 
Children Ever Born 
    0-2 50.1 37.7 12.2 
3-6 50.6 32.1 17.3 
7&above                                               44.4                  33                    22.7 
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Table 2 Prevalence of anaemia among Women by Background Characteristics in Maharashtra 
2005-06 
Background Characteristics            Not   anemia 
Severe & 
Moderate Mild 
Age Group 
   15-19 48.3 16.7 35 
20-29 50.8 16.1 33.1 
30-39 53 15.3 31.7 
40-49 54.5 14 31.5 
Marital Status 
   Never married 54.1 13.5 32.4 
Currently Married 50.1 16 33.1 
Others 51.3 19 29.8 
Place of Residence 
   Urban 54 14.6 31.4 
Rural 49.4 16.5 34 
Caste 
   Schedule Caste 48.8 17.1 34.1 
Schedule Tribe 39.1 21.7 39.1 
Other  Caste 54 14.4 31.6 
Religion 
   Hindu 51.1 15.7 33.1 
Muslim 57 15.3 27.8 
Christian 57.8 11.6 30.6 
Others 48.9 15.3 35.7 
Women’s Education 
   No education 49.1 16.9 34 
primary 50.7 17.8 31.5 
secondary 51.4 15.5 33.1 
Higher education&above 60.2 9.9 29.9 
Women’s Occupation 
   Not Working 47.5 17.6 34.9 
Primary  46.3 19.5 34.2 
Secondary  56.3 12.1 31.5 
Tertiary  66.7 18.5 14.8 
Quaternary  54 14.5 31.6 
Husband’s Occupation 
   Not Working 48.7 16.6 34.7 
Primary 49.9 17.2 32.9 
Secondary  56 13.5 30.5 
Tertiary  58.3 11.1 30.7 
Quaternary  53.4 14.3 32.3 
Wealth Index 
   Poorest 44.7 20.3 35 
Poorer 45.8 18 36.2 
Middle 49.3 17.6 33.1 
Richer 52.9 14.4 32.6 
Richest 56.3 13.1 30.6 
Children Ever Born 
   
0-2 52 16 32 
3-6 50.8 15 34.1 
7&above              54.3               11.8         33.9 
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Table 3 Result of multinomial logistic analysis for Nutrition status among women by socio-economic 
background characteristic in Maharashtra, 2005-2006. 
 
Background Characteristics            Thin obese 
Age Group 
  15-19 2.237*** 0.138*** 
20-29 2.026*** 0.291*** 
30-39 1.571*** 0.702*** 
40-49® 
  Marital Status 
  
Never married 
                                                                                
1.884*** 0.918 
Currently Married 1.066 1.009 
Others® 
  Place of Residence 
  Urban 0.996 1.332** 
Rural® 
  Caste 
  Schedule Caste 1.161* 0.964 
Schedule Tribe 1.085 0.55*** 
Other  Caste® 
  Religion 
  Hindu 1.024 1.169 
Muslim 0.849 1.588*** 
Christian 0.814 1.383 
Others® 
  Women’s Education 
  No education 1.196 0.828 
primary 1.216 0.983 
secondary 1.286*** 1.134 
Higher education&above® 
  Women’s Occupation 
  Not Working 1.278*** 0.724* 
Primary  1.133 0.777** 
Secondary  0.795** 1.004 
Tertiary  0.782 0.749 
Quaternary ® 
  Husband’s Occupation 
  Not Working 1.11 1.075 
Primary 1.067 1.367* 
Secondary  0.835 1.392* 
Tertiary  0.803 1.49* 
Quaternary®  
  Wealth Index 
  Poorest 2.25*** 0.185*** 
Poorer 2.222*** 0.264*** 
Middle 1.764*** 0.403*** 
Richer 1.278*** 0.54***  
Richest® 
  Children Ever Born 
  0-2 0.715 0.598* 
3-6 0.711 0.559** 
7&above® 
                                   The reference category is: normal. 
                        *** p < 0.01, **p < 0.05, *p < 0.10 
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Table 4 Result of multinomial logistic analysis for anemia level among women by socio-economic 
characteristics in Maharashtra, 2005-06 
 
Background Characteristics            Severe/ moderate 
              
mild 
Age Group 
  15-19 1.398** 1.511*** 
20-29 1.1051.                           1.141 1.14  
30-39 1.007 0.978 
40-49® 
  Marital Status 
  Never married 0.648*                                                                                   0.769
Currently Married 0.989 0.989 
Others® 
  Place of Residence 
  Urban 1.116 1.165* 
Rural® 
  Caste 
  Schedule Caste 1.508 1.161* 
Schedule Tribe 1.903*** 1.473*** 
Other  Caste® 
  Religion 
  Hindu 1.249* 1.03 
Muslim 1.488** 0.987 
Christian 1.168 1.177 
Others® 
  Women’s Education 
  No education 1.242 0.99 
Primary 1.442** 1.013 
secondary 1.351*** 1.095 
Higher education &above® 
  Women’s Occupation 
  Not Working 1.227 1.092 
Primary  1.209 1.097 
Secondary  1.166 1.038 
Tertiary  1.255 0.627 
Quaternary®  
  Husband’s Occupation 
  Not Working 0.807 1.025 
Primary 0.893 1.033 
Secondary  0.75 0.934 
Tertiary  0.91 1.091 
Quaternary ® 
  Wealth Index 
  Poorest 1.478** 1.154 
Poorer 1.412** 1.222* 
Middle 1.354*** 1.088 
Richer 1.052 1.032 
Richest® 
  Children Ever Born 
  0-2 1.188 0.883 
3-6 1.087 0.992 
7&above® 
                 a) The reference category is: Not anemia, *** p < 0.01, **p < 0.05, *p < 0.10 
 
 
 
